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SURVEY  OF 
THE  EAST  COAST 
AIR  COMBAT  MANEUVERING  RANGE 
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THE  DEPARTMENT  OF  THE  NAVY 
CHESAPEAKE  DIVISION 
NAVAL  FACILITIES  ENGINEERING  COMMAND 

CONTRACT  NO.  N62477-78-C-0180 
18  OCTOBER  1977 


PURPOSE  OF  SURVEY 

This  survey  was  performed  to  accurately  establish 
the  locations  of  the  four  Air  Combat  Maneuvering 
Range  (ACMR)  platforms  constructed  by  Brown  & 
Root,  Inc.  In  the  Atlantic  Ocean  offshore  of 
Kitty  Hawk,  N.C.  during  the  summer  of  1977. 


CONTROL  SURVEY 

Prior  to  performing  the  ACMR  Tower  location  survey 
onshore  control  points  with  sufficient  elevation  for 
the  long  shots  to  the  offshore  sites  had  to  be 
located.  It  was  found  that  the  U.S.C.&G.  monu¬ 
ments  "Wright"  located  atop  the  Wright  Memorial 
Monument  at  elevation  144  ft.  and  "Bodle  Island 
Lighthouse"  at  elevation  156  ft.  met  the  criteria 
for  elevation. 

The  monument  on  Bodie  Island  Lighthouse  could  not 
be  directly  occupied  as  it  was  located  at  the 
center  of  the  lighthouse,  and  the  monument  at 
Wright  was  situated  such  that  a  clear  line  of 
sight  to  Bodle  Island  Lighthouse  was  not  possible. 
For  the  above  reasons,  a  control  survey  was  per¬ 
formed  to  locate  offset  points  for  the  monuments 
at  Wright  and  Bodle  Island  Lighthouse.  These  off¬ 
set  points  will  hereinafter  be  referred  to  as  "WT. 
#2"  for  the  offset  point  at  Wright  and  "B.L.  #3" 
for  the  offset  point  at  Bodle  Island  Lighthouse. 

Offset  point  B.L.  #3  was  located  by  using  the 
U.S.C.&G.  monuments  "Bodle  Island  South  Base"  and 
"Park".  Offset  point  WT.  #2  was  located  by  using 
the  U.S.C.&G.  monuments  "Kitty"  and  "Devil".  A 
traverse  was  run  between  B.L.  #3,  WT.  #2  and  an 
arbitrary  point  set  on  top  of  the  Bsmeds  Inn  at 
Nags  Head,  N.C.  The  ends  of  this  traverse  ware 
tied  back  to  the  U.S.C.&G.  monuments  mentioned 
above.  A  further  check  was  made  by  comparing  the 
calculated  distances  B.L.  #3  to  Bodie  Island 
lighthouse  and  WT.  12  to  Wright  with  the  measured 
distances . 


The  theoretical  precision  of  this  control  survey 
was  calculated  to  be  greater  than  1:300  000. 


LOCATION  SURVEY 

The  location  survey  consisted  of  measuring  the 
sides  and  angles  of  the  five  triangles  formed 
by  the  four  ACMR  platforms  and  two  control 
stations  onshore,  Bodie  Light  No.  3  (B.L.  #3) 
and  Wright  No.  2  (WT.  #2). 

The  measured  distances  were  used  to  calculate 
the  coordinate  positions  of  the  offshore  plat¬ 
forms  using  the  method  of  trllateration.  The 
angles  and  distances  were  used  to  determine  the 
coordinate  positions  using  the  traverse  method. 

Several  traverses  were  run  starting  from  dif¬ 
ferent  control  stations  and  running  through  the 
offshore  stations  in  differing  sequence.  The 
strongest  traverses  were  selected  and  the 
coordinates  derived  were  averaged  along  with 
the  trllateration  derived  coordinates  to  pro¬ 
duce  the  final  coordinate  position  for  each 
of  the  ACMR  platforms. 

The  theoretical  precision  of  the  location 
survey  was  calculated  to  be  greater  than 
1:125  000.  The  accuracy  of  the  final  calcu¬ 
lated  position  of  each  offshore  structure  is 
within  the  0.9  meter  tolerance. 


FIELD  PRACTICES 

The  distances  were  measured  using  a  K  &  E 
Rangemaster  II  laser  distance  measuring 
instrument  and  the  angles  were  observed  with 
a  Wild  T2  one  second  theodolite. 

All  angles  were  turned  using  four  sero  set¬ 
tings  on  the  horizontal  and  with  upright  and 
Inverted  telescope.  The  mean  of  the  eight 
readings  was  then  taken  as  the  observed  angle. 

Distances  were  measured  by  taking  multiple 
readings,  in  one  direction  only,  using  the 
K  fc  E  Rangemaster  and  averaging  the  readings. 


Temperature  and  barometric  pressure  were  re¬ 
corded  at  the  time  that  each  set  of  readings 
was  taken  and  the  appropriate  correction  was 
set  into  the  instrument  to  compensate  for 
refractivity.  Ten  distance  measurements  were 
averaged  for  most  of  the  lines.  However,  due 
to  adverse  atmospheric  conditions  only  three 
readings  were  taken  for  two  of  the  lines.  This 
was  not  considered  to  be  detrimental  to  the 
accuracy  of  the  survey  since  the  greatest 
difference  in  readings  on  any  of  the  lines 
measured  was  only  a  few  hundredths  of  a  meter. 

The  distance  from  Bodie  Light  to  ACMR  #4  was 
not  measured. 


COMPUTATION 

Most  of  the  calculations  were  performed  by 
computers  using  proven  software.  The  auto¬ 
matic  data  processing  was  broken  at  certain 
points  to  allow  critical  decisions  to  be  made 
and  reviewed  by  engineering  personnel. 

The  slope  distances  measured  in  the  field  were 
first  reduced  to  spherical  distances  and  then 
to  U.T.M.  grid  distances.  Spherical  excess 
and  other  corrections  were  calculated  for  the 
field  angles.  Since  the  magnitudes  of -the— 
angular  corrections  were  very  much  less  than 
the  magnitudes  of  the  anticipated  error  in 
the  measured  angles,  the  corrections  were  not 
applied  and  the  adjusted  field  angles  were  used. 
All  subsequent  calculations  were  then  performed 
as  plain  grid  calculations  and  the  U.T.M.  coordi¬ 
nates  derived.  The  U.T.M.  coordinates  were 
used  to  calculate  the  grid  distances  and  azimuths 
and  the  geographic  positions,  distances,  and 
azimuths.  The  traverse  calculations  were  run 
by  the  computer  and  adjusted  by  cooqpass  rule. 
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STATION  AT  AC MR  TONER  NO.  1 


STATION  IS  A  SMALL  TRIANGLE  OF  WHITE  FAINT  WITH  A  PUNCH  HOLE 
LOCATED  IN  THE  CENTER  OF  THE  UPPERMOST  DECK  OF  THE  PLATFORM. 
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NOTES: 

ALL  DISTANCES  SHOWN  ARE  IN  METERS. 

ALL  AZIMUTHS  SHOWN  ARE  IN  DEGREES*  MINUTES*  AND  SECONDS 
MEASURED  CLOCKWISE  FROM  NORTH. 

U.T.M.  GRID  IS  UNIVERSAL  TRANSVERSE  MERCATOR  GRID 
REFERENCED  TO  CLARKE’S  SPHEROID  OF  1866  IN  METERS. 

U.T.M.  GRID  ZONE  IS  ZONE  18*  CENTRAL  MERIDIAN  75  DEG.  W. 
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STATION  IS  A  SMALL  TRIANGLE  OF  WHITE  PAINT  WITH  A  PUNCH  HOLE 
LOCATED  IN  THE  CENTER  OF  THE  UPPERMOST  DECK  OF  THE  PLATFORM. 
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STATION  IS  A  SMALL  TRIANGLE  OF  WHITE  PRINT  WITH  A  PUNCH  HOLE 
LOCATED  IN  THE  CENTER  OF  THE  UPPERMOST  DECK  OF  THE  PLATFORM. 


IjEOG 

RAPH1CAL 

U. 

T.M.  GRID 

COORDINATES 

AT  AC MR  #3 

LAT. 

LONG. 

3  b 

74 

03  '53.2239 

53  59.3154 

N  3 

E 

990  933.505 
501  518.059 

DIST. 
N.  AZ. 

TO  ACMR 
TO  ACMR 

#1 

#1 

243 

•“*  p  c*  j  Z\  *j  1; 

si  ’is! s'" 

243 

28  511.986 
31  22.5 

DIST. 
N.  AZ. 

TO  ACMR 
TO  ACMR 

#2 

#2 

306 

30  003.561 

48  53.2 

306 

29  991.620 
48  17.8 

DIST. 
N.  AZ. 

TO  ACMR 
TO  ACMR 

#4 

#4 

193 

32  491.87  3 

08  35.4 

1  98 

32  478.883 
07  59.6 

N •  H ■£ >  TO  H »  L E L» 

OF  flCMR  #3 

359 

20  36 

359 

20  00 

NOTES: 

ALL  DISTANCES  SHOWN  ARE  IN  METERS. 

ALL  AZIMUTHS  SHOWN  ARE  IN  DEGREES?  MINUTES?  AND  SECONDS 
MEASURED  CLOCKWISE  FROM  NORTH. 

IJ.T.H.  GRID  IS  UNIVERSAL  TRANSVERSE  MERCATOR  GRID 
REFERENCED  TO  CLARKE’S  SPHEROID  OF  1866  IN  METERS. 

IJ.T.M.  GRID  ZONE  IS  ZONE  IS?  CENTRAL  MERIDIAN  75  DEG.  W. 


IS  OCTOBER  1977 


»_n 


STATION  HT  AC MR  TOMER  NO.  4 


STATION  IS  A  SMALL  TRIANGLE  OF  WHITE  PAINT  WITH  H  PUNCH  HOLE 
LOCATED  IN  THE  CENTER  OF  THE  UPPERMOST  DECK  OF  THE  PLATFORM. 
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STATION  AT  BOB  IE  LIGHT  NO.  3  <8.1...  #3> 


STATION  IS  A  SMALL  TRIANGLE  OF  WHITE  PAINT  WITH  A  PUNCH  HOLE 
LOCATED  ON  THE  LOWER  OF  TWO  CATWALKS  AT  THE  TOP  OF  THE 
BOB IE  ISLAND  LIGHTHOUSE?  2.5 6  FT.  EAST  OF  THE  WALL  OF 
OF  THE  LIGHTHOUSE. 
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STATION  IS  ON  STONE  STEP  0.96  FT.  EA -;7  OF  USCCG  MONUMENT  WRIGHT. 

GEOGRAPHICAL  U.T.M.  GRID 
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156 

O 
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NOTES: 

ALL  DISTANCES  SHOWN  ARE  IN  METERS. 

ALL  AZIMUTHS  SHOWN  ARE  IN  DEGREES?  MINUTES?  AND  SECONDS 
MEASURED  CLOCKWISE  FROM  NORTH. 

U.T.M.  GRID  IS  UNIVERSAL  TRANSVERSE  MERCATOR  GRID 
REFERENCED  TO  CLARKE ■ S  SPHEROID  OF  1066  IN  METERS. 

U.T.M.  GRID  ZONE  IS  ZONE  IS*  CENTRhL  MERIDIAN  75  DEG.  W. 


18  OCTOBER  1977 
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BROWN  &  ROOT  Inc. 


HOUSTON,  TSXAS 


LOCATION  MAP  —  EAST  COAST  AIR  COMBAT 
MANEUVERINO  RANGE  —  DEPT.  OP  THE  NAVY 

CHESDIVNAVFACENOCOM  .  N62477-76-C-0I80  - 
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NOTES; 

1.  ALL  DISTANCES  SHOWN  ARE  GRID  DISTANCES 
IN  METERS. 

2.  ALL  AZIMUTHS  SHOWN  ARE  GRID  AZIMUTHS 
MEASURED  CLOCKWISE  FROM  NORTH. 

3.  GRID  IS  UNIVERSAL  TRANSVERSE  MERCATOR 
GRID  REFERENCED  TO  CLARKE'S  SPHEROID  OF 
1866  IN  METERS,  ZONE  18,  CENTRAL  MERIDIAN 
75  DEGREES  WEST. 


SCALE  «  1:120,000 
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BROWN  St  ROOT  Inc*  HOUSTON,  texas 

CONI.  NO. 

29-5119-010 

— \  - — 
4  ^ 

CONTROL  SURVEY  —  EAST  COAST  AIR  COMBAT 

MANEUVERING  RANGE  —  DEPT.  OF  THE  NAVY 

CHESOI VNAVFACENGCOM  N62477-76-C-0I 80 

DWO.  NO. 

KH-t0t-00 

06  AWN  67  - A2F6OVI0  -  I  DAT  l_LLfi£2tIZ 

sht  a* 

N  3,983,321.87 
2439,778.43 

WRIGHT 


NOTES 

SURVEY  PERFORMED  20  AUGUST  —  3  SEPTEMBER  1977. 
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AC  M  R  No. 3 
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NOTES: 

1.  ALL  DISTANCES  SHOWN  ARE  GRID  DISTANCES 
IN  METERS. 

2.  ALL  AZIMUTHS  SHOWN  ARE  GRID  AZIMUTHS 
MEASURED  CLOCKWISE  FROM  NORTH. 

3.  GRID  IS  UNIVERSAL  TRANSVERSE  MERCATOR 
GRID  REFERENCED  TO  CLARKE'S  SPHEROID  OF 
1866  IN  METERS,  ZONE  18,  CENTRAL  MERIDIAN 
75  DEGREES  WEST. 


SCALE  «  1:250,000 
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BROWN  &  ROOT  Inc  •  HOUSTON.  TEXAS 
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BROWN  &  ROOT  Inc  •  HOUSTON,  TEXAS 


STATION  LOCATION  DIAGRAMS  —  EAST  COAST  AIR 
COMBAT  MANEUVERING  RANGE  -  DEPT.  OF  THE  NAVY 

CHM0tVNAVFACgll9C0M  M62477-7S-C-0I80 _ 
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